To examine associations between work-family conflict and self-rated health among Japanese workers and to determine whether the associations differed by household income. Data was derived from the Japan Public Health Center-based Prospective Study for the Next Generation in Saku area in 2011-2012 (7,663 men and 7,070 women). Multivariate odds ratios (ORs) and 95% confidence intervals (CIs) for poor self-rated health by workfamily conflict consisting of two dimensions (work-to-family and family-to-work conflicts) were calculated by gender and household income. Multivariate ORs of high work-to-family and family-to-work conflicts for poor self-rated health were 2.46 (95% CI; 2.04-2.97) for men and 3.54 (95% CI; 2.92-4.30) for women, with reference to the low work-to-family and family-to-work conflicts (p-value for gender interaction = 0.02). Subgroup analysis indicated that health effects of work-family conflict were likely to be more evident in the low income group only among women. Work-family conflict was associated with poor self-rated health among middle-aged Japanese men and women; its health impact was relatively stronger among women, and particularly economically disadvantaged women.
Introduction
The work-family literature on "work-family conflict" has expanded steadily over the past few decades, along with an increase in dual-earner couples, single-parent families, and caregiving needs of elderly people. [1] [2] [3] [4] Work-family conflict is generally defined as "a form of inter-role conflict in which the role pressures from the work and family domains are mutually incompatible in some respect." [5] Importantly, there is growing evidence linking work-family conflict and various health outcomes such as psychiatric disorders, [6] mental disorders, [7] depression, [8, 9] psychological distress, [10] mental health, [11] health behaviors (e.g., smoking, unhealthy a1111111111 a1111111111 a1111111111 a1111111111 a1111111111 eating habits, and heavy alcohol consumption), [12] drinking behaviors, [8, 13] physical and mental functioning, [14] smoking, [15] sleep problems, [16] sleep medication, [17] and poor self-rated health. [18] [19] [20] [21] However, it is still unclear if there is a gender difference in the health effects of work-family conflict. In most societies, the household responsibilities of women persist despite more women entering and playing a greater role in the workforce. [22] The demands of household duties and responsibilities often increase work-family conflicts for women. [3] In line with this, a Swedish representative longitudinal study reported that women experienced work-family conflict slightly more often than men, and an increased risk for poor self-rated health existed only among women. [19] On the other hand, a cross-sectional study on self-rated health in the United Kingdom showed that work-family conflict associated with reporting poor selfrated health was equally observed among men and women. [18] Another cross-sectional study with municipal employees in Finland also identified that work-to-family and family-to-work conflicts were associated with poor self-rated health among both men and women. [20] One of the salient features of Japanese society is the male breadwinner model: men work outside the home to provide an income for their family, while women stay at home as housewife, providing care for children and the elderly. This model persists to this day in Japanese society. [23] For example, the time spent by Japanese men on housework (less than 1 hour per week) has not changed substantially over the past two decades [24] despite an increase in women's social participation in the workforce. Arguably then, Japanese working women may experience more conflicts than men, as the demands of their work role conflict with the demands of their family role.
Furthermore, a recent cross-sectional study among Brazilian civil servants have shown that the association between work-family conflict and self-rated health differed by educational level only among women. [21] While few studies have focused on how socioeconomic conditions affect work-family conflict and self-rated health, [21] the association between work-family conflict and self-rated health may differ by socioeconomic conditions. Thus, the impacts of work-family conflict on self-rated health would also differ by household income.
There is some evidence available on work-family conflict in Japan; [9-12, 14, 16] in these studies, Japanese workers with high work-family conflict reported poorer self-rated health. However, most of this evidence was derived from limited samples such as civil servants of local government, [11, 12, 14, 16] regularly employed information technology engineers, [9] and dual-earner couples in a metropolitan area. [10] No studies have been conducted for self-rated health with general community residents under various working conditions. The objective of this study was to investigate the associations of work-family conflict and self-rated health among community residents in Japan. We aimed to answer the following specific research questions:
1. Are there any associations between work-family conflict and self-rated health among Japanese working men and women?
2. Are the associations noted above modified by socioeconomic conditions (i.e., household income level)?
Methods

Ethics statement
All participants provided written informed consent. This study was approved by the institutional review board of the National Cancer Center Japan and Osaka University.
Participants
The Japan Public Health Center-based prospective Study for the Next Generation (JPHC-NEXT Study) was initiated in 2011, and a baseline survey is ongoing until December 31, 2016. Data in this study were derived from the JPHC-NEXT in the Saku area (JPHC-NEXT Saku). We established a population-based cohort of 55,571 residents aged 40-74 who registered their address in the Saku area (Saku city, Sakuho, Koumi towns and Minami-aiki, Kitaaiki, Mminami-maki, Kawakami villages) supervised by the Saku Public Health Center (PHC) areas in 2011-2012. A self-administered questionnaire was submitted to all cohort participants, who were asked to report their lifestyles, personal medical histories, and sociodemographic situations. The questionnaire was distributed mostly by hand, but partly by mail, in 2011-2012. Incomplete answers were supplemented by telephone interview. From a total of 55,571 residents, 31,395 agreed to participate in the JPHC-NEXT Saku Study (response rate = 57%). We excluded people over 65 years old (n = 9,149) and people who were unemployed (n = 8,507) to restrict the participants to workers, and excluded people who had medical histories of cancer (n = 774), cardiovascular disease (n = 2,784), stroke (n = 678), or depression (n = 569) to minimize the possible effects of initial health status. Of the remaining 17,093 people, we further excluded the following: those who did not supply information on self-rated health (n = 142), or any items concerning work-family conflict (n = 1,267); those who reported "not applicable" regarding any items of work-family conflict (n = 997). The final number of participants included in the analysis was 14,733 (7,663 men and 7,070 women).
Measures
Work-family conflict. We assessed work-family conflict with the following eight items adapted from the National Study of Midlife Development in the United States: [1, 11] (i) "Your job reduces the amount of time you can spend with the family"; (ii) "Problems at work make you irritable at home"; (iii) "Your work involves a lot of travel away from home"; (iv) "Your job takes so much energy you do not feel up to doing things that need attention at home"; (v) "Family matters reduce the time you can devote to your job"; (vi) "Family worries about problems distract you from your work"; (vii) "Family activities stop you getting the amount of sleep you need to do your job well"; (viii) "Family obligations reduce the time you need to relax or be yourself." Of these items, the first four identified work-to-family conflict (WF conflict), while the last four identified family-to-work conflict (FW conflict). Respondents chose one of three categories (0 = never, 1 = to some extent, 2 = often) for each question, and a total score, ranging from 0 to 8, was calculated by summing all of the items. We divided each of the total scores into two categories based on the median (WF conflict: 0-2 / 3-8; FW conflict: 0 / 1-8) [20] and then created four categories: 1) low WF conflict and low FW conflict; 2) high WF conflict and low FW conflict; 3) low WF conflict and high FW conflict; and, 4) high WF conflict and high FW conflict. The internal consistency of work-family conflict was deemed acceptable (Cronbach's alpha = 0.77 for men and 0.79 for women).
Self-rated health. We measured self-rated health as an outcome using the single questionnaire item: "How would you describe your overall state of health?" We categorized responses as follows to indicate a level of self-rated health: 0 = excellent, very good, or good (better health); 1 = not very good, or not good (poor health). [25, 26] Covariates. We considered the following variables as relevant confounders in our analyses: age (continuous); household equivalent income (low, intermediate, and high); educational attainment (junior high/high school, some college, and college or more); employment status (regular worker, non-regular worker including contract workers, temporary workers, and part-time workers, and self-employed); occupation (white-collar job: professional, management, office work, sales, and service; blue-collar job: security, farming/forestry/fishery, transportation, and labor service); [27] domestic role (non-married/married without children under 15 years old, non-married/married with children under 15 years old); [11, 14] medical histories of hypertension, diabetes mellitus, and hypercholesterolemia identified from responses (yes or no) to the questionnaire; and social support (low and high). [28] Social support was measured by the 7-item self-report ENRICHD Social Support Instrument. [28] Responses of social support regarding items 1 to 6 were rated on a 5-point scale (0 = none of the time, 4 = all of the time) and the response to item 7 was dichotomized (0 = Yes, 1 = No). The total score, which ranged from 0 to 25, was dichotomized based on the median. Income data were obtained using the following six categories of annual household income (in million yen) before taxes: < 3, 3-5.99, 6-8.99 9-11.99, 12-14.99, 15. Adopting the median value of each category, we calculated household equivalent income by dividing household income by the square root of total household members. [29] Finally, we categorized household equivalent income into three categories (low, intermediate, and high) based on tertile distributions.
Statistical analysis
Proportions of work-family conflict, poor self-rated health, and other variables were reported. We compared the proportion of those variables by self-rated health using a chi-square test. We performed multivariate logistic regression analysis to examine the associations between WF conflict, FW conflict, and work-family conflict and poor self-rated health according to gender. We adjusted for sociodemographic factors such as age, household equivalent income, educational attainment, employment status, and occupation (Model 2) and further adjusted hypothesized confounding factors such as domestic role, social support, and medical histories of hypertension, diabetes mellitus, and hypercholesterolemia (Model 3). Additionally, we conducted subgroup analysis by household equivalent income group. We tested statistical interaction by using cross-product terms for work-family conflict and gender or household equivalent income. All analyses were performed using Stata version 12.1 (Stata Corp LP, College Station, TX, USA). Table 1 shows sex-specific proportions of work-family conflict and demographic characteristics, stratified by self-rated health. A total of 1,065 (13.9%) men and 1,249 (17.7%) women rated their health as poor: gender difference in poor self-rated health (p <0.001). The proportion of high WF conflict was 36.6% for men and 28.4% for women, while those of high FW conflict were 36.4% for men and 56.8% for women. The proportions of men and women with high WF conflict and high FW conflict were 19.8% and 22.0%, respectively. High work-family conflict was more prevalent among those with poor self-rated health than those with good selfrated health. Of the 8 items of work-family conflict, the proportion of men who responded "often" to the question (iii), "Your work involves a lot of travel away from home," was higher than that of women in the highest work-family conflict group. By contrast, the proportion of women who responded "often" to the question (vii), "Family activities stop you getting the amount of sleep you need to do your job well," and (viii) "Family obligations reduce the time you need to relax or be yourself," were higher than those of men (see S1 Table) . Furthermore, men reporting poor self-rated health were more likely to be younger and had more domestic roles (married with children under 15 years old), whereas women reporting poor self-rated health were more likely to be less educated, to be regular workers, and to have fewer domestic roles. Both men and women who reported having lower social support and medical histories of hypertension, diabetes mellitus, and hypercholesterolemia were more likely to report poor self-rated health. Table 2 shows gender-specific adjusted odds ratios (ORs) for poor self-rated health associated with work-family conflict. We identified statistically significant associations between work-family conflict and poor self-rated health among both men and women. High WF conflict, as well as high FW conflict, was associated with poor self-rated health among both men and women. The adjusted ORs (95% confidence interval [CI]) for poor self-rated health in the high WF conflict and high FW conflict group were 2.46 (95% CI, 2.04-2.97) for men and 3.54 (95% CI 2.92-4.30) for women, with reference to the low WF conflict and low FW conflict group. The association between work-family conflict and poor selfrated health among women was relatively stronger than that among men (interaction for p = 0.02).
Results
The subgroup analysis by household income showed that the association between workfamily conflict and self-rated health was modified by household equivalent income only among women in Table 3 (interaction for p = 0.01). The adjusted ORs (95% CI) for poor selfrated health of the women who reported high WF conflict and high FW conflict with reference to those reporting low WF conflict and low FW conflict, were 4.63 (95% CI, 3.42-6.27) in the lowest household income group, 3.49 (95% CI, (2.45-4.99) in the intermediate household income group, and 2.45 (95% CI, 1.72-3.50) in the highest household income group. For men, no modification by household income was observed. 
Discussion
The present study shows that higher WF conflict and higher FW conflict are associated with increased odds of having poor self-rated health among both men and women. The work-family conflict represented by a combination of WF conflict and FW conflict also showed a statistically significant association with self-rated health, which was more evident among women than men. Subgroup analysis by household income indicated that the associations between work-family conflict and self-rated health were modified only among women; a stronger association between work-family conflict and self-rated health was observed in the lower household income group among women, while no significant differences were identified among men.
Our results are in line with previous research showing harmful effects of higher work-family conflict on poor self-rated health. [18] [19] [20] [21] There have been a limited number of studies on the health effects of work-family conflict among Japanese populations. One cross-sectional study indicated that higher work-family conflicts were associated with an increased probability of having poor self-rated mental health among both men and women. [11] Another study also showed that higher work-family conflict was associated with poorer psychological health. [9, 10] It is suggested that increased inter-role conflict in which the role pressures from work and family domains can reduce time for sleep or leisure activities, and thus increase psychological stress, consequently affect physical health conditions. [3] As we noted previously, the evidence for a gender difference in the effects of work-family conflict on self-rated health remains mixed. [18] [19] [20] [21] In this study, we observed a significant gender difference in the effect of work-family conflict on self-rated health: the relatively stronger association between work-family conflict and self-rated health among women. While we did not examine the mechanisms underlying this gender difference, we did explore gender differences in the nature of the work-family conflict and found substantive gender-specific responses to the questions related to work-family conflict in our data; the proportion of men who responded "often" to the question about work-to-family conflict due to a lot of business travel was higher than that of women. By contrast, the proportion of women who responded "often" to the question about family-to-work conflict due to family activities and family obligations were higher than those of men (see S1 Table) . Given the materially imbalanced household duties of men and women, women will arguably find it more challenging to juggle workand family-related demands. [22] Thus, the dissimilarity in the nature of work-family conflict underlying normalized gendered roles in Japan may help explain the gender-based differences in the health effects of work-family conflict.
Contrary to our hypothesis, we found similar proportions of men and women who reported having high work-family conflict. However, we found that men had higher WF conflict, while women had higher FW conflict. Strong gendered social roles such as the male breadwinner model may affect these differences. Women tend to give priority to homemaker and maternal roles and thus may be more likely to feel FW conflict, while men tend to emphasize responsibilities in their breadwinner role and thus are more likely to experience WF conflict. Furthermore, we showed higher effects of work-family conflict on self-rated health in the low income group, compared with those in the intermediate or high income group among women. One possible explanation is that women with low household incomes might bear much of the responsibility for their family due to the economic constrains. For example, the nationally representative surveys of Japan have shown that an unhealthy nutrient intake was associated with lower household expenditure. [30] In addition, despite a universal health care insurance system in Japan, people with low incomes are likely to have poorer access to outpatient care and more serious health conditions than people with high incomes. [31] Given Japan's gendered social roles, there might be some possibility that Japanese women with low incomes prioritize needs of their families such as food and health issues. As a result, women perceived high work-family conflict in the low income group seem to have reported poorer health status. Further studies are needed to clarify how household income modifies the associations between work-family conflicts and self-rated health by taking into account food, medical access, and other residual confounders.
To our knowledge, this is the first study to examine the association between work-family conflict and self-rated health in the general Japanese population. However, several limitations should also be noted. First, we cannot exclude the possibility of reverse causation because of the cross-sectional design. To reduce this possibility, we excluded people who had medical histories of cancer, cardiovascular disease, stroke, and depression to avoid the possible effects of initial health status. Supplementary analysis conducted after further excluding people who had medical histories of hypertension, diabetes mellitus, and hypercholesterolemia did not change our conclusion. In addition, supplementary analysis limited items of work-family conflicts (see S2  Table) showed similar results to those in Table 2 , although we obtained somewhat attenuated results among women. Second, we did not have information on work-related factors (e.g., working hours and job demands) that are considered relevant to work-to-family conflict, [3] and on the content or time spent on child caring and household work. It is likely that these work-and family-related factors vary by gender and income, and thus future studies are needed that take such work-related factors into account. Third, as both exposure and outcome variables were assessed by self-reported questionnaires, spurious correlations could have occurred if respondents answered questions consistently but not accurately. Although self-rated health has proved to be an independent predictor of mortality, over and above other health status indicators and other relevant covariates known to predict mortality, [25, 26] future prospective studies are needed to test the robustness of our study by using not subjective outcomes such as mobility or mortality. Furthermore, the possibility of missing bias cannot be ruled out due to selfreported assessment of both exposure and outcome. Excluded participants were likely to be older, have less household income compared to our study population but no significant difference in self-rated health. In our study, missing of work-family conflicts seemed to be non-differential to self-rated health, which may have attenuated the present results. Finally, we must generalize our results cautiously to other populations, because our sample was restricted to residents of one public center area in Japan and the response rate was not high (57%).
Conclusions
In this study, we showed that higher work-family conflict was associated with poor self-rated health among both men and women in the general Japanese population. These associations were stronger among women than among men, and in particular, among economically disadvantaged women. The present findings may help advance understanding of gender differences in the associations between work-family conflict and poor self-rated health. 
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